0.B. MUXAMJIOBA, A.C. BYXAJIO

IncTuTyT 60TaHiku im. M.T'. Xonognoro HAH Ykpainu
Byx. TepeluenkiBebka, 2, Kuis, 01601, Ykpaina
buchalo_acja@ukr.net

®I3I0JOI'TYHI OCOBJINBOCTI
INPEACTABHUMKIB POJINHUN
MORCHELLACEAE (ASCOMYCETES)
Y UYUCTIN KYJIBTYPI

Kawuoei caoea: Morchella, Disciotis, Verpa, uucmi
Kyabmypu, picm KoAoHil, memnepamypa iHKyoauii, eH3umamu4Hti
mecmu, 0xcepena 8y2neyeao20 ma a30MmHo20 HCUBAEHHS, KUC-
A0mHuicmb cepedosuuya

BupoiyBaHHsI y INTYYHMX YMOBax MaKpOMILIETiB, 30KpeMa IIpelICTaBHUKIB po-
nuHu Morchellaceae, moTpebye BUBUEHHS TaKUX (Pi3i0I0TiYHUX OCOOIUBOCTEM LIMX
rpu0iB, K BiAHOIIEHHS 10 (haKTOPiB 30BHILIHBOTO CEPENOBUILIA, KOTPI PETYIIO-
IOTb PIiCT i YTBOPEHHS MPOAYKTiB MeTabo1i3My. JloCTiAKeHHS XUBUJIBHUX MOTPEO
KYJIBTYp IpUOiB Ta BUMOT 0 KMCIOTHOCTI CepeaoBUIlIa Ja€ 3MOTY 3’sIcyBaTu (i3io-
JIOTiIYHi 0COBJIMBOCTI OKpEMMX BMUIIIB Ta 1ITaMiB, a TAKOX BUKOPUCTOBYBATU OT-
pUMaHi pe3yJibTaTh s MiA00py Ta ONTUMi3allil XKUBUJIBHUX CEPENOBUILL 3 METOIO
MIPOMUCJIOBOTO KYJIbTUBYBaHHS IpubiB [1, 3, 7].

CyMuacTi IIANMHKOBI MaKpOMilleTH, MO SIKMX HaJleXaTb IpeACTaBHUKU
Morchellaceae, cyTTeBO BiIpi3HSIIOTLCS Bil BUILUX 0a3sumiaibHUX TpuOiB, KOTpi
repeBaxKHO € 00’€KTaMU CydacHMX 0i0TeXHOJIOTIN, — 3a creln@ikoio XKUTTEBOTO
LIMKJTY, €KOJIOTIYHUMMU MOTpedaMu, MOp(OIoTi€0 TIJIOA0BUX TiJl, MilleJito, dizio-
JIOTIYHMMU BiacTUBOCTIMU [6, 8, 14]. Bumu pony Morchella XynbTuBYBalIK Ha
PIIKHX CEpeloBHUIllaX 3 METOIO OAEPXKAHHS Milledito K mkepena Oinka. Ii cripo-
01 TIATBEPAWJIM MOXJIMBICT BUKOPMCTAHHSI CYXOrO IOPOIIKY MilleJlito
Morchellaceae six xap4oBOTO eiKaTeCHOTO AOJATKY O M’sicHuX cTpaB. Y CIIIA
Miueniit rpubiB poxy Morchella onepXylOTh Ha XKUBWILHUX CEPEIOBUIIAX 3 BUKO-
PUCTAHHSIM Pi3HUX BiIXO/IB XapuyoBOi Ta marepoBoi mpomuciioBocteii [9, 10]. [Tpote
i DOCi 3aJMIIAIOThCS HEAOCTAaTHBO AOCHIIKEHMMHU BaxKJIMBi acrekTu (iziosorii
MPeACTaBHUKIB POAUHMU, 110 MEPEIIKOIKAE CTBOPEHHIO e(PEKTUBHUX TEXHOJIOTIH
iX KyJbTUBYBaHHS $K IJI OAep>KaHHS TIJIOMOBUX TiJl, Tak i Miuenito [13].

MeToto HalIMX AOCIIKEHb, PE3YJAbTATU SIKUX BUKIIAJAEHO B 11ili cTaTTi, OyJ10
BCTAHOBJICHHSI BILUIMBY TEMIIEpAaTypu, KOMIIOHEHTIB PiIKOT0 XMBUJIBHOTO Cepe-
JOoBHIIA (IxKepes BYIJIELEBOTO Ta a30THOIO XUBJEeHH:) Ta pH cepemoBuilna Ha
picT i Mopdororito KyabTyp 10 BuniB Morchellaceae, BU3Ha4UeHHS 3a JOITIOMOTIOIO
SIKICHUX KOJIbOPOBUX TECTiB HASIBHOCTI €H3UMiB Pi3HUX KJIaCiB. MU TaKOX MaJiu
BimiOpaTu 1mTamMu, MepCcreKTUBHI U151 MOAIbIINX OI0TEXHOIOTIUHUX TOCIIIIKEHb.
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Marepiamm i MeTOaAU JOCJIiIKEHDb

Mu pocaigunu Kyaetypu 10 BuaiB (26 mramiB) Morchellaceae, sKi minTpumy-
10oTbcsd B Kosexuii KyabTyp ILIAaNMHKOBUX TIpubiB IHCTUTYTY OOTaHiKuU
iMm. M.T'. Xonognoro HAH Yxkpainu (IBK) [2], a came: Disciotis venosa Boud.,
wt. 1741; Morchella angusticeps Peck., mt.1833; M. conica Pers., mt. 1737, 1738,
1739; M. crassipes (Vent.) Pers., mr. 1834; 1851; M. Esculenta (L.) Pers.,
wrt. 1744, 1746, 1747, 1749, 1750, 1753, 1755, 1805, 1820, 1843; 1844,
M. semilibera D.C. (= Mitrohpora semilibera (DC) Lév.), . 1740; 1846;
M. spongiola Fr., mt. 1837, 1838; 1850; M. steppicola Zerova, mrt. 1849; Verpa
bochemica 1846; Verpa conica (Miill.) Swartz, wmr. 1839.

BruiuB TeMniepatypu Ha picT MilleiaJbHUX KOJOHIN DOCHiIXKyBaau Ha Cyc-
JIO-arapoBOMY cepenoBulli 3 BMicToM LyKpy 4 % (CA) 3a Temneparypu 411, 18+1,
26+£1, 341 °C npotsrom 30 mi6. [HOKyIIA1Ii0 IPOBOAWIM arapoBuM auckoM (d =
5 MM) 3 MilleieM rpuba, MonepeaHbO BUPOLIEHUM 3a Temmeparypu 26+1 'C Ha
CA. KyabpTypy rpuba iHOKyJIIOBaJay Ha cepeaoBuille y HeHTp yamku [letpi. Pami-
yC KOJIOHi1 BUMipIOBaJIv 110J000BO i 32 JTaHUMM OOJIiKY PO3paXOBYBaIv IIBUAKICTb
paniaJTbHOTO POCTY KYJIBTYp [4].

AKiCHiI KOJIbOPOBI TECTU MPOBOAWIM Ha TJIOKO30-MENTOHHO-APIXKIKOBOMY
arapusoBaHomy cepenosuilli (I'TIJIA) 3a MmogngiKoBaHOIO METOAMKOW0 MoJtiTopi-
ca [12]. Buznavanu HagBHicTh 10 eH3UMiB: MOHO(MEHOI-OKCUTeHa3U (XapaKTepu-
3YIOTb OKMCHO-BiTHOBHI MPOIIECH); aMmiia3u, 1ieJll0JIa3y, KCUJIaHa3!, B-IJII0KO31-
a3y (MeTaboJ1i3M BYIJIELIEBUX CITOJIYK); MIPOTea3n, Ka3eiHa3u, HiTpaT-peayKTasu,
ypea3u (a30THUX CIIOJYK); jJina3u (niminiB). Tectu nmpoBoauau Ha vamikax Ilerpi
Ta y mpobipKax y TpMKpaTHiil moBTOpHOCTI. HasgBHiCcTh (hepMEHTiB BU3HAYAIH TTiCIS
7 abo 14 mi6 pocTy KoJIOHii 3a mposiBoM peakiiii yepe3 30 xB., 1, 12, 24 rox.

HasBHicTb oKcumas (Jlaka3u, TUpO3UHA3H, IMePOKCHUIA31) Ha TTOBEPXHi Mille-
JIiaJIbHOI KOJIOHII BCTAHOBIIOBAJIM 32 IOTIOMOI0IO SIKICHMX KOJIbOPOBUX peaKIiiA —
IIJISIXOM HaHECEHHs Kpallli peakKTMBY Ha Kpall Ta cepeauHy KOJOHii. 3MiHy 3a-
OapBieHHs criocTepiranu yepe3 30 xB. Ta 24 roguHu. Jlakasy BUSBIISUIA 3a peak-
Li€10 3 o.-HA(PTOJIIOM, TUPO3UHA3Y —3 p-KPe30JIoM, IMePOKCUaIa3y — 3 Iiporaao-
JIoM i mepekucoM BoaHIO [1]. ¥ pasi mo3uTHUBHOI peakilil Ha Jlaka3y 3’ SIBJISII0CS
¢iosieToBe 3a0apBJiEHHSI, HAa TUPO3MHA3y — KOBTOrapside, Ha IIEpOKCUIA3y —
MOPKBSIHO-4Y€pPBOHE.

g Bu3HaueHHs BIIMBY pH Ha picT MillelTiaIbHUX KOJOHI BUKOPUCTOBYBA-
JIM CUHTETUYHE cepemoBuile A Takoro ckiamy (r/m): nmoxkoda — 20,0;
(NH,),HPO, — 4,0, KH,PO, — 1,0; K,HPO,— 1,0; MgSO,-7H,0 — 0,5;
MnSO, - 7H,0 — 0,005; FeCl, - 6H,0 — 0,005; CuSO, - 5H,0 — 0,003; ZnCl, —
0,005. 3nauenns pH cepenoBuiia 3MiHIOBaIM B iHTepBaJIi Bix 2 10 7,8 3 KpokoM 1.

151 BCTaHOBJIEHHS 3QJIEXKHOCTI KYJITYpP BiJl JIDKEPE BYIJIELI0 BUKOPUCTOBY-
BaJIM T€ CaM€ CUHTETUYHE cepenoBulle A. /xxepenramu Byrjelo 0yjim MoHocaxa-
punu (TaI0KO3a, KCuio3a), Iu- (caxaposa, JJakTo3a) i Tpucaxapunu (padiHosa),
noJjiicaxapuau (Kpoxmajb), SIKi J0JaBajJd y CEpeloBUIA B KiJIbKOCTSIX, €KBiBa-
JneHTHUX 20 T TI0KO3M 3a BymieneM, pH 6,5.
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3 MeTOI0 BU3HAUYECHHS CIIPUSTIUBOTO IS POCTY KYJIBTYp JXepeia a30Ty BU-
KOPUCTOBYBAJIA XXMBWIbHE cepenoBullie A. JIXkepeso a30Ty — HiTpaT HaTpito, HiTpaT
aMOHIlO, acrapariH Ta NeNTOH — BHOCHWJIM Y CEPEIOBUILA Y KiJIbKOCTSIX, €KBiBa-
nentHux 4 v (NH,),HPO, 3a azorom, pH 6,5. 3anexHicTb pocTy Ky/IbTyp HOCIi-
JKyBAHUMX 1ITaMiB BiJl pi3HUX JIXKepesT ByIJielto, a3oTy Ta pH cepenoBuilia BMBYa-
Jm 'y konbax Epnenmeiiepa emuictio 100 mut , axi mictunu 30 MJI KUBUJIBHOTO Ce-
penoBuilia. THOKyJIIOMOM CiyryBaad 7-m000Bi KyJbTypu TpubiB, MOMEpPEeIHbO
BupolleHi Ha CA 3a temmepatypu 26+1 °C. Y KOXHY KOJIOY 3 PiIKUM CepeaOBH-
1IeM BHOCUJIY 1o 3 MineniaabHi gucku (d = 5 mM). IlociBu KyJabTUBYBaJIM y CTa-
LioHapHUX yMoBax 3a 26+1 °C. bioMacy Mille/1iio BU3HaYaIl Ha MOMEHT, KOJIU B
OIHOMY 3 BapiaHTiB MilleJliii LIITIKOBUTO MOKPUBAaB MOBEPXHIO cepeaoBulla. bio-
Macy (inbTpyBaau Ta BUCyIIyBaiau 3a TeMrnepaTypu 105+1 °C mo mocriitHoi Baru,
BU3HavaIu KiHueBe pH KyabTypaibHOI piivHM.

Pe3yabTaT gocaimkeHb Ta iX 00roBopeHHs

SK mokaszany Hallli JOCTiIKEHHS, PiCT Milleliio BimOyBaBcs 3a TemIiiepatypu 4=x1,
18+1, 26x1 °C. LlBUOKIiCTh pamiaJbHOIO POCTY BCIiX OOCIIIKEHUX IITaMiB Oyja
MakcHUMaJibHa 3a Temmeparypu 26+1 °C (ta6m. 1). HailmBuaiie pociau ITaMu
M. esculenta 1746, 1749, 1755; M. conica 1737; M. steppicola 1849 (Bim 12,7%0,1
1o 16,4%0,1 mm/n06y). yxe nmoBineHO (1o 3,910,2 MM/n006y) pociau M. angusticeps,
M. semilibera, Disciotis venosa, Verpa bohemica, V. conica. 3a Temnepatypu 4 °C,
1110, K TIPaBUJIO, € HMXKHBOIO MEXEI0 PO3BUTKY MilleJlilo OUIbIIOCTI TpUbiB, picT
KOJIOHIM JyXe yHOBiIbHIOBaBcs i He mepeBuilyBaB 3,810,3 MM/mno0y, HaBiTh y
IIBUIKOPOCUX ILITaMiB.

3a temneparypu 34x1 °C y Morchella angusticeps, M. semilibera, Disciotis venosa,
Verpa bohemica, V. conica mpoTsroM mepiunx 2—3 0i6 crocTepiraau juiie ciad-
KUI PiCT MiLIEJit0 HA IHOKYJIIOMI, MIiCJIs YOTO KYJIbTYPU BTpadyain XUTTE3AATHICTb.
Y M. esculenta, M. conica, M. crassipes, M. steppicola xoua i po3BUBAJIMCS MilleTi-
aJIbHi KOJIOHIi, ajie iXHi po3MipM KOJMBAIUCh Y MexKax Bif 15 1o 25 MM y miameTpi,
BinTak pict mpunuHaBcd. Ilicisi mepeHeceHHs KyJbTyp 3a YMOB ONTHUMAaJbHOI
TeMmIiepatypu TiTbKu wwtamu M. conica 1737, 1738, 1739; M. steppicola 1849;
M. spongiola 1837, 1838; M. crassipes 1834, M. esculenta 1805, 1746, 1755, 1844
TMOHOBJIIOBAJIM PICT, iHIII X BTpavyaiv >KUTTE3NATHICTb.

TemnepatypHuii (hakTop BIUIMBAB Ha IIBMIKICTh pafliaIbHOTO POCTY, ajie He
Ha MopgoJiorito MilleliaJbHUX KOJIOHi Ta (hopMyBaHHS cKJepoliiB. KynbTypu
30epirajim XxapakTepHi KyJbTypaJbHO-MOP(OJIOTiUHI O3HAKU 3a YMOB iHKYyOyBaH-
Ha y Mexax 4—26 °C.

OnHuM i3 HalBaXKJIMBILLIMX (DAKTOPIB, SIKi PETyJIIOI0Th PicT i MeTaboJ1i3M IprbiB
y KynbTypi, € pH XuBuiabHOro cepenoBuilia. Bimomo, 1110 OibIIiCTh BUIAIB 30aTHI
POCTH 3a 3HAUYHUX KOJMBaHb MOKAa3HUKA KMCIOTHOCTI, Xo4a [jisg 6araThbOX OINTH-
ManbHUMH € piBHI pH y Mexax pH 5—6 [5]. BuzHauaroun onTUMaibHUI 71T POCTY
KYJbTYp npeAcTaBHUKIB Morchellaceae pH cepenoBullia B miana3oHi Big 2 10 7,8,
MU OiATBEPIUIIN, 110 KUCIOTHICTh CepeloBUILA € (DAKTOPOM, SIKUI1 PEryJIlo€ picT
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Tabauysa 1. INIBUAKICTH pasiajibHOTO POCTY MPEACTABHUKIB
ponunu Morchellaceae 3a piznux Temmeparyp

HIBuaKicTh pamiabHOTO POCTY, MM/IO0Y
Bun, mram
4+1°C 18x1°C 26x1°C

Disciotis venosa 1741|  0,8%0,3 1,910,2 2,240,3
Morchella
angusticeps 1833 1,2£0,2 2,3%£0,3 3,3+0,2
M. conica

1737* 2,7+0,3 9,5%+0,2 12,7£0,1

1738* 2,9+0,4 7,1+0,1 8,910,2

1739* 2,2+0,3 6,5%0,1 9,1+0,1
M. crassipes

1834 2,210,2 5,1%+0,2 7,7+0,3

1851 1,9+0,3 4,5+0,2 6,5%0,2
M. esculenta

1744 3,1+0,4 5,6%0,3 14,1£0,2

1746* 3,840,3 7,1+0,2 16,2%0,1

1747 3,5+0,3 7,5+0,1 13,5£0,2

1748* 3,1+0,2 5,0%0,1 14,6%0,3

1749 3,3+0,4 6,0£0,2 15,110,1

1750 2,7+0,5 5,4%0,3 12,2+0,1

1753* 2,21+0,2 6,1£0,2 15,2%+0,2

1755 2,8%+0,3 5,7%0,1 16,4%0,1

1805 1,410,2 4,410,3 14,8+0,1

1820 1,904 5,6%0,3 14,3+0,3

1843 3,3%+0,2 6,0£0,2 11,1£0,2

1844 3,2%+0,3 4,310,1 12,7£0,1
M. semilibera

1740 0,7%0,5 1,4+0.4 3,910,2

1846 0,9+0,3 1,0£0,6 3,5+0,3
M. spongiola

1837 1,5+0,4 3,1+0,2 7,4%0,2

1838 2,1+0,2 3,604 7,1+0,3

1850 1,8%0,6 3,4%+0,5 6,6%0,2
M. steppicola

1849 2,2+0,4 9,51+0,2 12,3£0,1
Verpa bohemica

1845 0,9+0,4 1,8+0,4 2,210,2
V. conica

1839 0,8%+0,3 2,510,2 2,8%+0,1

[Tpumirka: 3ipoukoro (*) mo3HaYeHO KOJIOHII, sIKi (popmyBa-
JIM CKJIEPOLLii.
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Tabauysa 2. Pict Kynstyp poaunu Morchellaceae 3a pisunx 3nayens pH cepenoBuma

Tianason pH MakcuManbHUi picT
Bun, wrram ISl pOCTY Buxinne Cyxa 6iomaca, KiHuese
KyJBTYD 3HayeHHs pH r/n 3HaueHHs1 pH

Disciotis venosa

1741 4,0—7,2 6,0 1,7+0,4 4,2
Morchella
angusticeps 1833 4,0—-7,2 6,0 2,340,3 4.6
M. conica

1737 4,0—-7,2 6,5 4,7+0,4 3,8

1738 4,0—7,2 6,5 3,3+0,3 3,9

1739 4,0—7,2 6,5 2,610,2 3,8
M. crassipes

1834 4,0—7,2 6,5 3,410, 3,9

1851 4,0—7,2 6,5 3,2+0,3 3,8
M. esculenta

1744 4,0—7,2 6,5 4,2+0,1 3,8

1746 4,0—7,2 6,5 5,6%0,2 3,8

1747 4,0—7,2 6,0 3,5+0,3 3,9

1748 4,0—7,2 6,0 3,7%+0,2 3,7

1749 4,0—7,2 5,5 3,4%+0,3 4,0

1750 4,0—7,2 6,5 5,6%0,1 4,2

1753 4,0—7,2 6,0 4,1+0,4 3,6

1755 4,0—7,2 6,5 5,5%+0,1 3,8

1805 4,0—7,2 6,5 3,5+0,3 4.4

1820 4,0—7,2 6,5 3,9+0,3 3,7

1843 4,0—7,2 5,5 5,2%+0,1 3,9

1844 4,0—7,2 5,5 4,81+0,2 3,7
M. semilibera

1740 4,5—7,2 6,0 1,1+0,2 4.4

1846 4,5—7,2 6,0 1,7+0,2 4,6
M. spongiola

1837 4,0—7,2 5,5 2,910.4 3,8

1838 4,0—7,2 6,0 2,6%0,2 3,9

1850 4,0—7,2 6,0 3,4%0,2 4,1
M. steppicola

1849 4,0—7,2 5,5 4,5+0,4 3,8
Verpa bohemica

1845 4,5—7,2 5,5 1,3+0,2 4.4
V. conica

1839 4,5—7,2 6,0 2,1+0,3 4.8
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MileiaJIbHOI KOJIOHII. Yci mociiakeHi Buau rpubiB nourmHany poctu 3a pH cepe-
JIoBUIIIA He HIXYe 4, 30KkpeMa M. semilibera, Verpa bohemica, V. conica— 3a pH
4,5. SIx 6yno BcraHoBNeHO, pH cepemoBuilia y mpolieci pocTy KyJabTyp 3HUXKYBaB-
cd 1o 3HaueHb 3,6—3,9, a y wramiB M. esculenta 1750, 1805, M. semilibera,
V. bohemica, V. conica — 4,0—4,5 (1a6:xa. 2). HalicnmpugaTausilium 1isi aKTUBHOTO
pocTy Bcix mociimkeHux BuaiB € pH y mexax 5,5—6,5. 3a uux 3HaueHb pH y
M. conica ta M. esculenta Buxin 6ioMacu CTaHOBUB ITOHAM 5 T/71 Ha 14-Ty 100y KyJb-
tuByBaHHA. Kynbtypu M. angusticeps, M. semilibera, Disciotis venosa, V. bohemica,
V. conica xapakKTepu3yBaJIMCS Ty>KE MOBUIBHUM POCTOM I HAKOIIMYYBaJIM HE3HAU-
HY KinbKicTh Oiomacu (He Oinmbiie 2,3+0,3 r/m). 3a pH cepemoBuia Buiie 7,2
KYJABTYpH LIUX BUIIB MPAKTUYHO HE POCIIH.

Pesynbratu gocnimkeHHsT (pepMEHTIB, SKi XapaKTepU3ylOTh MeTabOIi3M BYT-
JIELIEBUX Ta Aa30THUX CIOJAyK (Tabi. 3), 3acBiguyioThb, 10 MPEACTABHUKU
Morchellaceae MicTITh yBech iXHiil CIeKTp. 3a JOIIOMOTOI0 €H3MMAaTUUYHUX TECTiB
MM BUBYAJIU LIEJ10J1a3y, aMijlady, KCUJlaHa3y Ta B-TJ0Ko3uaasy, sKi 34aTHI po3K-
JIalaTu y MPUpOAi cyOCcTpaTu, 110 MICTSITh Pi3HOMaHITHI ByrjaeBoau. Mu BUSBU-
JIV: BCi JOCJIIXKEHI 1ITaMM Jal0Th YiTKy MO3WTUBHY peakililo Ha Ieatoasy Ta B-
JII0KO31Aa3y. ¥ MOJIOAOMY Milielii Bil3Ha4eHO BUCOKUI piBeHb aKTMBHOCTI aMi-
Jla3, 3i CTapiHHSIM KOJIOHil AaKTUBHICTb UBOr0 (HEPMEHTY 3HUXKYETHCS.
HaitakTuBHimmmuy BusiBuiaucs mraMmu M. conica 1737, 1738, 1739. Peaxuis mpen-
CTaBHUKIB ponvHu Morchellaceae Ha KcuilaHa3y, XapakTepHY IJIS1 TIepEeBOPYITHiB-
HUX rpubiB, Oyna ciabomno3utuBHow. Y M. angusticeps, M. semilibera, V. bohemica
HE Bi3HAYEHO aKTUBHOCTI LILOTO (hepPMEHTY.

MeTab0s1i3M a30THUX CITOJYK XapaKTepU3yBJIM BUSHAYEHHSIM MpoOTeasu, Ka-
3€iHa3u, HiTpaT-peayKTa3u, ypeasu. Bci gociimkeHi TaMM Maju MO3UTUBHY
peaxilito Ha IpoTea3y, HaliHTEHCUBHILILY peakllilo Ha Ka3eiHa3y — 1uramu M. conica

Tabauys 3. KoabopoBi TeCTH HA HASBHICTb (DepMEHTIB Pi3HMX KJACIB y KyJbTypax
npeacTaBHUKiB poaunu Morchellaceae

DepmeHT
Bun -
aminasa | uemonasa | B-TMOKO- | nnoreasa | kasefnasa | HITPAT- | ypeasa
3uasa penykrasa

Disciotis venosa + + ++ + — +++ ++
Morchella angusticeps + + ++ + — ++ +
M. conica +++ ++ oot ++ 4+ 4+ ++
M. crassipes + + + ++ ++ ++ +
M. esculenta ++ ++ +++ ++ ++ ++ +4++
M. semilibera + + + + — + +
M. spongiola + + + ++ + ++ +
M. steppicola + ++ ++ ++ ++ ++ ++
Verpa bohemica + + + + _ + +
V. conica + + + + + + +

[Mpumitku: «—» — peakuis BiICyTHsI; «+» — ciabka; «++» — nomipHa; «+++» — cunbHa.
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1737, 1738, 1739, M. esculenta 1749, 1746. M. angusticeps, M. semilibera, D. venosa,
V. bohemica HaBiTh micist 20 Ai0 KyJIbTUBYBaHHS HE BUSBUIM MTO3UTUBHOI peakiii
Ha el (epMmeHT. Yci JOCHimXKeHi IITaMU BiI3HAYAINCS YiTKOIO, MO3UTHUBHOIO
peaxlli€lo Ha HiTpaT-peayKTa3y, KOTpa, K BilOMO, BiICYTHS Y BUILIMX Oa3uaiaib-
Hux rpu6iB [11]. HaltaktuBHilumumu 6ynu Buau M. conica ta D. venosa. Y mtaMiB
M. esculenta inkonm criocrepiragacs pi3HULS Y IIBUIKOCTI 3a0apBiIeHHS KOJIOHii
abo 1oro iHTEHCUBHOCTI, ajie XapakTep peakllii 3a BCiX yMOB HE 3MiHIOBaBCS.

VYci gocnigkeHi KyJabTypM TMOKa3aju YiTKY MO3UTHMBHY PEakililo Ha Jiinasy.
Peakuis (6inuit ocam) moynHama BUSBIASITUCS Ha 14—15 noOy micasa iHOKYJIALl, a
3a TPUBAJIOIO KyJbTUBYBaHHS 1i iIHTEHCHUBHICTb 3pOCTaa.

g BcTaHOBJIEHHST HASIBHOCTI €K30KIITUHHUX OKMCHUX (DEPMEHTIiB MU BU-
KOPUCTOBYBAJIU I€KiJIbKA METO/IB, SIKi 0a3ylOTbCS Ha TECTOBUX KOJIbLOPOBUX pe-
akuigx. ITokazaHo, 110 BCi AOCHIAXKEHI IITaMKU MalOTh MO3UTUBHY peakililo Ha
nakasy. M. conica, M. semilibera, D. venosa pearyBaju Ha 1ieli €eH3UM yXKe Ha Tep-
ury 100y micas iHoKy/suii. Peakiiisi Ha TUpO3MHA3y YiTKO peecTpyBajiacs Iicis
JecsaTy nid KynbTuByBaHHS. HallakTuBHiINMMU BUsIBUIUCS 1taMu M. conica 1739
ta M. esculenta 1749, peakiiist iHIIMX OyJia MEHII iIHTEHCUBHOIO. Y HAIIIOMY JOC-
JIJKEHHI >KOJeH IITaM He BUSIBUB YiTKOI IMO3UTHMBHOI peakllil Ha IepOKCuaasy,
sKa € XapaKTepHOIO JJIs1 JIIrHOTPO(diB.

BpaxoByiouu pe3ynabTaTd MPOBEASCHUX €H3MMATHMYHUX TECTiB, MM BUBYAIHN
BIUIMB Pi3HUX KepeJ ByIJIELEBOro Ta a30THOT'O XKMBJEHHS Ha PiCT KyJbTyp Tpea-
cTtaBHUKIB Morchellaceae. Jlocniny mpoBOAWIN HA PiTKOMY KUBUJIBHOMY CEepeao-
BUIIIi BUllie3a3HayeHoro ckiany. ITokazaHo, 1110 JOC/IiaKeHa Ipylla BUAIB Ta IITaMiB
BiIm3Havanacs JOCTATHHO BUCOKUM CTyIeHeM (Pi3ioNoTiyHOI OQHOPIAHOCTI 11010
BXWBaHHS BYTJIE€BOAIB. IHTEHCUBHICTh POCTY HOCIIIKEHUX KYJIbTYP BiIpi3HsLIacs
Ha >XUBUJIBHUX CEPENOBUILAX 3 Pi3HUMU IXKepeaaMU BYTJIeL 0. 3’ ICOBAHO, 1110 IS
BCIX BU/IB Kpall¥MMU IXEpeslaMU BYIJIELIO € INII0OKO3a Ta Kpoxmalib. BLIbIIiCTh
IITaMiB HaJaBaJia niepeBary rinoko3si, a M. conica 1738, 1739 ta M. esculenta 1746,
1820, 1843 HakonnuyBaM HaibiIbiy 6ioMacy (mo 4,8+0,2 1/11) Ha cepenoBUILAX
3 KpoxmajieM. JIakTo3a Oysa XOpOoIluuM JKepeioM BYIJICLIO TUIbKU 1Jist M. crassipes
ta M. conica, ane oocar Giomacu (mo 4,2+0,3 r/a1) He mepeBUIlyBaB TaKuil Ha
cepeloBMILIAX 3 KpoxmajeM i rmoko3ow. JdocnimkeHi wramu Verpa bohemica,
V. conica, M. semilibera He 3acBoioBanu J1akTo3y. Bci mocigskeHi KyJIbTypH Tiplie
3aCBOIOBAJIM caxapody Ta padiHo3y MOPIBHSHO 3 TIIIOK03010 i KpoxmajeM. Kcumo-
3y SIK €IMHE IKEepeJio BYIJIel0 BCi JOCIiAXKEH] IITaM1 CIIOXUBAJIM AyXe cj1abo, a
TaKi BUIU, sIK Verpa bohemica, V. conica, M. semilibera, B3araji He cripuiiMau e
BYIVIEBO/I, 110 MIATBEPIXKEHO pe3yJibTaTaMM HallMX JOCIiIXEHb 3 €H3MMaTU4YHOI
aKTUBHOCTI. ¥ pa3i pocTy Ha BCiX ByIVIEBOJAX peakilis cepeaoBUIla 3MiHIOBaIach
y KUCIU OiK.

Jxxepena a30Ty BaxKJIMBIi JJIs1 JOCSTHEHHSI XOPOILIOI0 POCTY MILIEJiI0 ¥ KYyJIb-
Typi. ['prbM MOXXyTh BUKOPUCTOBYBATH SIK OPTaHiuHi, TaK i HeOpraHiuHi ()OpMHU a30Ty.
AK mxepeso a30Ty Ha CUHTETUYHOMY CEPENOBHUILI 3 TIIOKO3010 MU JOCIIXYBaIU
HiTpaTHi Ta amoHiiHi comi (NaNO,, (NH,),HPO,) i1 opraniuHi crioayku a3ory —
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acraparit i rnmentoH. BuBYeHHS mpoliecy pocTy TpencTaBHUKIB Morchellaceae Ha
MiHEpaJIbHOMY CEPENOBMUILI 3 PI3HUMHU JIKEpPEIaMM a30Ty MTOKa3aio, 110 HalKpalle
BCi IOCTiIKeHi BUAW POCIM Ha CEPEIOBUIIIAX 3 OPTaHIYHMMMU JIKepeaaMu a3oTy (ac-
MapariHoM Ta MeNTOHOM), Ie HaKOIUYyBaju Maitke 5,5 r/a 6iomacu Ha 14-Ty o0y
Ky/IbTUBYBaHHS. HaitOinblii oocsarn 6ioMacu mipoayKyBaiu imramu M. esculenta 1750,
1746, 1755, 1844 ta M. conica 1737, 1738. BcTtaHOBIIEHO, 11O X04a BCi JOCITIIKEHI
KYyJbTYpU 3aCBOIOBAJIM SK HITpaTHUM, TaK i aMOHIMHMI a30T, ajie OUIbLIOK OioMa-
ca Oyya Ha cepeloBUILAX 3 aMOHITHMM a30TOM.

BucHoBku

HocnimkeHHs1 pocTy i Mopdosiorii KyabTyp (26 1wramis) gecsatu BuniB Morchellaceae
y TeMIiepatypHomy iHTepBaii 4+1—34+1 °C 3acBimuuiu, 1110 HaCIIpUSITIMBIILIO0
TEMITEPATYPOIO TS KyJIbTUBYBaHHS BCix BUAIB € 26+ 1 °C. 3a temmiepatypu 34£1 °C
yCi JocHimKeHi KyJabTypH, KpiM BuaiB M. conica 1737, 1738, 1739; M. crassipes 1834,
1835; M. spongiola 1837, 1838; M. steppicola 1849; M. esculenta 1805, 1746, 1755,
1844, BTpauaau KUTTE3NATHICTD.

IToka3zaHo, 110 npencraBHUKU Morchellaceae y YUCTiil KyJIbTypi MiCTSATh €H-
3UMH BYIJICLIEBOTO (aMijia3a, 1ieJiioia3a, KCHiiaHasa, IJII0Ko31aas3a), a30THOro (Ipo-
Teasza, Ka3zeiHaza, HiTpaT-peayKTasa, ypeasa) Ta JiMimHoro (Jirnasa) MeTadoi3My i
OKMCHO-BiTHOBHMX IIpOlLIeCiB (Jlaka3a, TUpO3MHAa3a), BHACIIIOK YOTo 3MaTHi BU-
KOPUCTOBYBATHU Pi3Hi JKEpesia BYTJIELIO Ta a30Ty, IPOTe EH3MMaTUYHa aKTUBHICThb
JOCITIKEHUX BUIIB 11010 Ka3eiHa3M i KCuaaHas3u Oyjia HU3bKow, a M. angusticeps,
M. semilibera, D. venosa, V. bohemica He BUSIBUIY O3UTUBHOI peakllii Ha 11i eH3UMU.

Haiikpammymu mxepenaMu BYTJIELIO JJISI POCTY MilleJIi0 BCiX AOCHIIKEHUX
KYJBTYp BUSBUJIUCS IIIOKO3a i KpoXMaJjlb, a KCUJI03Y Ta JIAKTO3Y BOHU 3aCBOIOBA-
J1 ¢nabo. 3 a30THUX CITONYK BUAM pod. Morchellaceae HailakKTUBHIlllE acCUMITIO-
BaJIM OPraHiYHUM a30T — TENTOH, acraparid Ta aMoHiliHu# a3oT. ITokaszaHo, 1110
ONTUMAaJIbHI 3HaUYeHHs pH cepemoBuila IS BCiX TOCIIIXEHUX IITaMIB JIEXaThb Y
Mexax 5,5—6,5.
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OU3NOJOTUYECKNE OCOBEHHOCTU IIPEJICTABUTEJIEN
CEMEVMCTBA MORCHELLACEAE (ASCOMYCETES)
B UYUCTOM KYJIBTYPE

Ha arapu3oBaHHBIX U XUIKUX MUTATENbHBIX CPelax UCCIeN0BaHbl (DU3UOTOTUUYECKIE CBOMCTBA
YKMCTBIX KYJIBTYp 26 1taMMoB 10 BunoB Morchellaceae (Disciotis venosa Boud. (1 mutamm) Morchella
angusticeps Peck. (1 wrt.); M. conica Pers. (3 wr.); M. crassipes (Vent.) Pers. (2 wr.);
M. esculenta (L.) Pers. (12 wt.); M. semilibera D.C. ( = Mitrohpora semilibera (DC) Lév.) (2 mT.);
M. spongiola Fr. (3 wrt.); M. steppicola Zerova (1 wrt.); Verpa bochemica (1 wrt.); Verpa conica
(Mull.) Swartz (1 wT.). JIyqiuuii pagyaiabHbIA POCT MULIEJIUS OTMEYeH Ipu TemmepaType 26 °C.
ITpu 4 °C poct 3aMensiicsi, HO KOJIOHUM COXpaHsIIM Mopdoornyeckue ocooeHHoctu. [Ipu
34 °C XM3HECTIOCOOHOCTh COXPAHSUIM TOJBKO OTAEJbHBIE IITaMMbl BUnNOB Morchella conica,
M. crassipes, M. spongiola, M. steppicola M. esculenta. Y viccnenoBaHHBIX BUIOB YCTaHOBJIEHBI
10 sH3UMATHUYECKUX peaKIInii, XapaKTepU3YIOLIUX YII€BOAHbIM, a30THBIM, TUITUAHBINA U OKKC-
JINTEJIbHO-BOCCTAHOBUTEJIbHBIE MpoliecCchl. Bce KynbTypbl BRISIBUWINA YETKYIO TO3UTUBHYIO pe-
aKIMIO Ha BCe UCTIbITAaHHbIE TecThl. Caboii WK HEeYeTKO! Obla peakius Ha Ka3euHasy, KCU-
JlaHa3y U TMepokcuaasy. JlydyluM MCTOYHMKOM Yrjiepofa Ha CUHTETUYECKOU XUIKOU cperne
OKa3aMch TJII0K03a U KpaxMall, XyAIIUMA — JIAaKTO3a U Kcwio3a. Jlydimit pocT Mulienust oT-
ME€YeH Ha OpPraHMYECKUX UCTOUHMKAX a30Ta (MeNTOH, aclaparuH) U aMMOHUMHBIX cousix. [To-
Ka3aHo, 4TO Haubosiee OJATONIPUSATHON VIS pOoCcTa UCCIEAOBAHHBIX KYJIbTYpP SIBJISIETCSI KHC-
JIOTHOCTb cpenbl B npeaenax pH 5,5—6,5.

Kawueswv e caoea: Morchella, Disciotis, Verpa, uucmeote kyaomypot, pocm KoaoHuu,
memnepamypa uHKyoayuu, SH3UMamu4ecKue mecmol, UCMOYHUKU YeAepPOOH020 U A30MH020 NU-
MaHus, KUCLOMHOCMb Cpedbl
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PHYSIOLOGICAL CHARACTERISTIC OF MUSHROOMS
FROM THE FAMILY MORCHELLACEAE (ASCOMYCETES)
IN PURE CULTURE

Physiological characteristic of ten species (26 strains) from the family Morchellaceae were
investigated in pure culture on agar and liquid media: ( Disciotis venosa Boud. (1 str.) Morchella
angusticeps Peck. (1 str.); M. conica Pers. (3 str.); M. crassipes (Vent.) Pers. (2 str.); M. esculenta (L.)
Pers. (12 str.); M. semilibera D.C. ( = Mitrohpora semilibera (DC) Lév.) (2 str.); M. spongiola Fr.
(3 str.); M. steppicola Zerova (1 str.); Verpa bochemica (1 str.); Verpa conica (Miil.) Swartz
(1 str.). The best radial growth of mycelium was registrated at 26 °C in incubation; at 4 °C
growth was slower, but morphology of myceliel colony was the same as at 26 °C. At 34 °C only
some strains of Morchella conica, M. crassipes, M. esculenta, M. pongiola, M. steppicola did not
loose their viability. In investigated species ten specific enzymatic reactions were shown, which
characterize carbon, nitrogen, lipid metabolism and oxidase-reductase processes. Week reaction
if at all were registrated on caseinase, xylanase and peroxidase. The data is obtained that glucose
and starch are the best sources of carbon. Poor assimilation of carbon was in liquid media with
lactose and xylose. The best mycelial growth was found in liquid media with organic sources of
nitrogen (peptone, asparagine) and ammonium salts. It was shown that the most favorable for
mycelial growth of investigated cultures was pH 5,5—6.,6.

Key words: Morchella, Disciotis, Verpa, pure cultures, cultural growth temperature of
incubation, enzymafic tests, sources of C and N nutrition, medium pH
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